Polychlorinated terphenyls: alterations in liver morphology and induction of cytochrome P-450.
Exposure of male rats to the polychlorinated terphenyl (PCT) mixtures Aroclor 5460 and Aroclor 5432 containing 60% and 32% (w/w) of chlorine, respectively, showed that the PCT mixture with a low degree of chlorination, Aroclor 5432, was a potent inducer of liver microsomal cytochrome P-450, aryl hydrocarbon hydroxylase (AHH) and 7-ethoxyresorufin O-deethylase whereas Aroclor 5460 and the unchlorinated isomers o-, m- and p-terphenyl were weak inducers. Ultrastructurally, proliferation of SER but not RER, frequent occurrence of lysosomes containing partially degraded lipid material as well as an increased number and size of cytoplasmic lipid droplets were observed. These changes were most pronounced in Aroclor 5432 treated rats. Competition experiments with [3H]2,3,7,8-tetrachloro-p-dibenzodioxin (TCDD) for binding to the cytosolic receptor protein indicated the presence in Aroclor 5432, but not in Aroclor 5460, of components with receptor affinity. These components represent only a minor fraction of the mixture as judged by the 1900-fold excess necessary to displace 50% of the specific [3H]TCDD binding. Based on the biochemical results and the ultrastructural findings it is concluded that the PCT mixture Aroclor 5432 is a mixed type inducer of hepatic cytochrome P-450 in the rat. The presence in Aroclor 5432 of compounds capable of inducing AHH in vivo and of binding to the TCDD-receptor might be highly relevant with regard to the potential toxicity in view of the apparent correlation between affinity for the TCDD-receptor, induction of AHH activity and toxic properties for chlorinated aromatic hydrocarbons.